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Abstract
Suicide is a major public health problem globally. Data on the factors influencing suicidal
behaviours that can inform prevention policies are limited in Bhutan. This study used the
dataset of the nationally-representative Bhutan STEPS Survey conducted in 2014 that
assessed the non-communicable disease risk factors. Using a backward elimination
approach, multiple logistic regression analysis accounting for the complex survey design
was performed to identify the factors associated with suicidal ideation and suicide attempts
in adults separately. The prevalence of suicidal ideation and suicide attempt was 3.1% and
0.7%, respectively. We found female gender, being unemployed, low and middle household
income than high household income, and having a family history of suicide were associated
with higher odds of having suicidal ideation. Younger age and alcohol consumption were
associated with both suicidal ideation and suicide attempts. While those from the middle-
income group compared to those in the high-income group had reduced odds of attempting
suicide. The findings can help inform policy investments for suicide prevention. Prevention
programs that target young people, females, and low socioeconomic groups, and aimed to
reduce harmful alcohol use can help prevent suicidal behaviours.
Introduction
With more than 800,000 individuals dying by suicide and many attempting it every year, sui-
cide is a major global public health problem [1]. The crude suicide rate in 2016 was estimated
to be 10.6 per 100,000 population (13.5 among males and 7.7 among females) [2]. More than
75% of the global suicide deaths occur in low- and middle-income countries [1]. The occur-
rence of suicide increases during adolescence and continues to grow in early adulthood [3].
Suicide rates are found highest among older adults [4]. Suicidal ideation (also referred to as
suicidal thoughts) means thinking about, considering, or planning suicide [4]. Suicide attempt
(also known as failed or non-fatal attempt) is a non-fatal self-directed, potentially injurious
behaviour with an intention to end life [4]. The global lifetime prevalence of suicidal ideation
and suicide attempts are estimated at 9.2% and 2.7%, respectively [5]. Suicidal ideation and
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attempt are strong predictors of future suicide attempts and suicide deaths and can lead to
adverse economic and health impacts such as injury and hospitalization [1, 5–7]. Identifying
factors influencing suicidal thoughts and attempts can be, therefore, crucial in informing sui-
cide prevention policies and interventions.
Numerous studies have examined the factors influencing suicidal behaviors that include
suicidal ideation, plan, and attempts. Being female [3–5, 8–12], younger age [3–5, 8], unmar-
ried [5, 8], unemployed [10], low education and income [3, 5, 8] were reported to be associated
with suicidal behaviours. Mental ill-health [3–5, 8, 9], loneliness [3, 9], depression [4, 12], feel-
ing hopeless and unhappy [3, 4, 11, 13–15], impulsivity [3, 4], conduct problems [4, 12], and
adversities during childhood [3, 8] were also identified as important risk factors for suicidal
ideation and attempts. Additionally, family history of suicide [16–18], alcohol use [11, 13–15,
19], overweight [12, 13], inadequate physical activity [13, 20], illicit drug use [4, 11], and smok-
ing [7, 9, 11, 13] have been documented to predict suicidal behaviours. Other factors linked
with suicidal behaviours include insufficient social support and connectedness [3, 9, 10],
parental separation and inadequate parental attachment [3, 14, 21], unstable relationship [10],
truancy [9, 15], sexual intercourse initiation [11, 13, 14], physical fight [11, 13, 15], and being
attacked and insulted [3, 11].
Suicide is among the top leading causes of mortality in Bhutan [22]. The estimated age-
standardized suicide rate was 17.8 per 100,000 population in 2012 [1], and the crude suicide
rate in 2017 was 12 per 100,000 population [23]. The annual average suicide growth rate dur-
ing the year 2009–2013 was reported to be as high as 9.4% [24]. The high rate can be partly
attributable to the rapid societal transformation that includes rural-urban migration, changes
in social norms such as a shift away from the traditional extended family system especially in
urban areas, rise in crime rates, and increase in mental health conditions [25]. As per the 2014
Bhutan National Survey for Noncommunicable Disease (NCD) Risk Factors and Mental
Health conducted using the World Health Organization (WHO) STEPwise surveillance
approach (referred to as Bhutan STEPS Survey in the present study), the suicide ideation prev-
alence among adults was 2.4% [26]. The 2015 Bhutan Gross National Happiness (GNH) Sur-
vey showed a higher suicidal thoughts prevalence of 5% [27], suggesting a substantial increase
over just two years, and both surveys found greater prevalence among females than males [26,
27]. Furthermore, these two surveys reported that around 1% ever attempted suicide with a
higher proportion among young adults. The 2016 Bhutan Global School-Based Health Survey
that recruited students aged 13–17 years also showed a higher prevalence of suicidal ideation
(14%) and suicidal attempts (11%) among young adolescents [28]. Recognizing suicide as a
significant health and social issue, the National Suicide Prevention Program was instituted
under the Ministry of Health, Royal Government of Bhutan in 2014 [22, 25].
Suicide prevention in Bhutan is in its early stages. Until the institution of the standalone
program, some activities aimed to address one or a few factors such as prevention of domestic
violence, alcohol and illicit drug use, and mental health counselling were pursued by different
agencies including non-governmental organizations [22]. Some of the current prevention
efforts include awareness activities conducted in collaboration with sectors such as schools
and religious institutions, the establishment of a 24-hour crisis support hotline, and training of
health workers as first responders [25]. The awareness activities include awareness on parent-
ing, substance abuse, and presentation of mental disorders, mainly aimed to identify those at
high risk. Suicide has been included in the module for the training of primary healthcare work-
ers, and there is an increased engagement of school peer counsellors and teachers, and non-
governmental organizations [25]. A national suicide registry managed by the national program
is also in place where all incidents of suicide and suicide attempts are recorded and reported.
However, the need for a more structured approach towards prevention, enhancing
Factors associated with suicidal ideation and attempts
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institutional capacity, strengthening community systems, and better data for effective planning
and delivery of prevention services has been acknowledged [25].
There is a paucity of data on factors influencing suicidal thoughts and behaviour in Bhutan
[25]. The 2014 Bhutan Suicide Study that interviewed next of kin of those who died by suicide
indicated that the majority of those who completed and attempted suicide were 15–40 years
old; more males committed suicide, whereas more females attempted suicide [29]. In addition,
the survey reported higher suicide rates among rural residents, farmers, followed by students,
and those who were married or coupling, and had low education and income. Domestic vio-
lence, marital problems, academic pressure, stressful life events, distress, alcohol and illicit
drug use, and feeling hopeless were also highlighted as possible factors. This survey was limited
by the descriptive analysis and did not investigate factors influencing suicidal ideation using
statistical regression analysis. A study that analysed the data from the 2015 GNH Survey
showed that younger age (15–24 years), females, mental distress, poor family relationship, neg-
ative emotions, disability, poor physical health, and being a crime victim were associated with
higher odds of suicidal thoughts and behaviour [23]. However, this study did not examine
some important factors, such as the family history of suicide, alcohol use, body weight, physical
activity, and smoking due to the non-availability of relevant information. These behavioural
factors associated with urbanization and societal changes may not just contribute to the rising
burden of chronic conditions such as diabetes and heart diseases but also to that of poor men-
tal health. A better understanding of their role on different health conditions including suicidal
behaviours can help inform cost-effective interventions. Therefore, we examined the factors
associated with suicidal ideation and suicide attempts using the nationally-representative Bhu-
tan STEPS Survey data. Our study extends prior works by including some of the important fac-
tors that were not assessed previously and by accounting for the complex survey design and
potential confounding effect.
Methods
Study setting
Bhutan is a small mountainous country bordered by China in the north and India in the
south. Bhutan is more recently known to the world for its development philosophy of Gross
National Happiness [30, 31]. The population in 2018 was 727,145 [32], and the per capita
Gross National Income in 2018 was estimated at USD 2,809 [33]. With an area of 38,394 sq.
km, the country is administratively divided into 20 districts. Health services are provided free
of charge at the point of delivery by the state through a three-tiered health care system that is
built upon the primary health care principles. Presently, there are 211 Basic Health Units at the
local level, 26 district-level hospitals, three regional referral hospitals, of which one also func-
tions as the national referral hospital [34].
Data source
This study used the data from the Bhutan STEPwise surveillance (STEPS) cross-sectional sur-
vey conducted in 2014 [26]. Detailed information on this survey is available in the 2014 Bhutan
STEPS Survey report published previously [26]. Briefly, the survey provides information on
NCD prevalence and modifiable risk factors for men and women between 18–69 years of age.
The survey questionnaire was pilot-tested and validated, and the data collection occurred from
April to June 2014. A multi-stage sampling approach was used to recruit the participants, and
the survey achieved a response rate of 97%. The media campaign about the survey via televi-
sion and radio, the involvement of community health workers, and the rigorous filed supervi-
sion might have enabled this high response rate. This survey provided information on some of
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the potential risk factors (such as family history of suicide, alcohol use, body weight, physical
activity, and smoking) that were not collected in the 2015 Bhutan GNH Survey [23]. After
excluding five observations without information on suicidal ideation and one without infor-
mation on suicide attempts, the final sample for this study included 2,816 participants. Ethical
clearance for this study was granted by the Bhutan Research Ethics Board of Health.
Study variables
Dependent variables. To be used in the binary logistic regression analysis, the self-
reported “Yes” responses to the questions, “During the past 12 months, have you seriously
considered attempting suicide?” and “During the past 12 months, have you made a plan about
how you would attempt suicide?” were extracted and coded as “1” for suicidal ideation. Simi-
larly, “Yes” responses to the question “Have you ever attempted suicide?” were coded as “1”
for having attempted suicide. For both outcome variables, “No” responses were coded “0”.
Independent variables. The selection of independent (explanatory) variables was
informed by the data in the literature [3–5, 7–9, 12, 16, 19, 20, 23, 29] and the availability of
information in the 2014 Bhutan STEPS Survey. The demographic variables included were age
(categorized as 18–30, 31–40, 41–50, 51–69 years), gender (male, female), and marital status
(single/previously married, married/cohabiting). Education level (no education,�primary
schooling), employment status (employed, self-employed, unemployed/others), annual house-
hold income (divided into tertiles—lowest representing the poorest), and place of residence
(urban, rural) were the socioeconomic factors. The behaviour and health variables comprised
of smoking (non-smoker, ex-smoker, and current smoker), alcohol use (non-drinker, ex-
drinker, current drinker (�2 days per week), current drinker (>2 days per week)), moderate-
vigorous physical activity (yes, no), body mass index (BMI—<25 kg/m2,�25 kg/m2), high
blood sugar (yes, no), high blood pressure (yes, no), and family history of suicide (yes, no).
Responses to the questions, on “ever consumed any alcohol, consumed any alcohol and fre-
quency of having at least one standard alcoholic drink in the past 12 months,” were used to
define the alcohol use. Blood pressure, blood sugar levels, and BMI were assessed using physi-
cal and biochemical measures. In consistent with the Bhutan STEPS Survey report [26], those
with a systolic blood pressure of�140mmHg and a diastolic blood pressure of�90mmHg
were categorized as having high blood pressure. Similarly, high blood sugar level was defined
using a cut-off of>110mg/dl. The WHO cut-point for overweight/obesity used in the STEPS
Survey was adapted to categorize the BMI [35]. The variable moderate-vigorous physical activ-
ity was derived from the responses on engagement in moderate- and vigorous-intensity work-
related, and sports, fitness, or recreational activities.
Data analysis
Frequencies and descriptive statistics were used to describe the characteristics of the study
population and compute the prevalence of suicidal ideation and suicide attempts by the demo-
graphic, socioeconomic, and behaviour and health variables. Chi-square test (or Fisher’s exact
test as applicable) was used to assess the difference in the prevalence between the groups of
interest. The unadjusted associations between each explanatory variable and suicidal ideation
and suicide attempts were assessed initially using simple logistic regression analysis. Those
explanatory variables found significant at 10% level in the simple logistic regression analysis
were then included in the multivariable regression model to identify factors independently
influencing the odds of having suicidal ideation and suicide attempts, using a backward elimi-
nation approach. We also included some factors such as alcohol use and place of residence in
the final model to reassess their effect. The results were presented as crude and adjusted odds
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ratios along with 95% confidence intervals. A p-value of<0.05 was considered statistically sig-
nificant in the final model. We used the STATA survey (svy) command to analyse the data
accounting for the complex survey design effect, including stratification, clustering, and sam-
pling weights used in the Bhutan STEPS Survey. The data analysis was carried out in STATA
version 14 package.
Results
Sample characteristics
The mean (SD) age of participants was 40.3 (12.55) years. Table 1 presents the characteristics
of the study sample and the distribution of suicidal ideation and suicide attempts by the
explanatory variables. The majority of the participants were>30 years of age (73.5%), females
(62%), married (80.8%), had no formal education (62.6%), self-employed (55.3%), and lived in
rural areas (69.2%). Most of the respondents never smoked (77.3%), were physically active
(89.7%), did not have high blood sugar (90.1%), and did not report of suicide history in the
family (97.5%). Around 37% of the participants were overweight or obese, 38.2% had high
blood pressure, and 48.1% currently consumed alcohol.
Prevalence of suicidal ideation and suicide attempts
The weighted prevalence of suicidal ideation and suicide attempt was 3.1% and 0.7% respec-
tively, in this study sample (Table 1). A majority of those reporting having suicidal ideation
were females, those who were 18–30 years old, self-employed or unemployed, current drinkers,
and did not have a family history of suicide. Most of the participants who reported attempting
suicide were individuals aged 18–30 years, were unemployed, did not have high blood pres-
sure, and those who attempted suicide were all females.
Factors associated with suicidal ideation and suicide attempts
Based on the multivariable analyses, relative to individuals aged 51–69 years, those who were
18–30 (AOR: 4.59, 95% CI: 1.54–13.70) and 31–40 (AOR: 3.17, 95% CI: 1.31–7.66) years old
had higher odds of suicidal ideation. Females (AOR: 3.92, 95% CI: 1.79–8.58), those who were
single (AOR: 2.20, 95% CI: 1.22–3.98), unemployed (AOR: 2.01, 95% CI: 1.18–3.40), and
reported of having family suicide history (AOR: 4.89, 95% CI: 1.72–13.96) were found to have
higher odds of having suicidal ideation (Table 2). Compared to non-drinkers, those who cur-
rently consumed alcohol had higher odds of suicidal ideation, and the odds increased with the
rising frequency of alcohol consumption. Those aged 18–30 years (AOR: 6.29, 95% CI: 1.85–
21.38) compared to those >30 years old, and who currently drink alcohol (AOR: 4.93, 95% CI:
1.09–22.45) had higher odds of suicide attempts. Furthermore, compared to those in the high-
est income group, the odds of suicidal ideation for participants from the middle and lowest
income group increased by 2.39 (95% CI: 1.17–4.87) and 3.06 (95% CI: 1.40–6.68) times
higher, however, the odds of attempting suicide for those in the middle-income group reduced
by 77% (AOR: 0.23, 95% CI: 0.06–0.84).
Discussion
Using the nation-wide 2014 Bhutan STEPS Survey dataset, we examined the risk factors associ-
ated with suicidal ideation and suicide attempts. Around 3% of the adults aged 18–69 years
reported having suicidal ideation, and 0.7% ever attempted suicide. The prevalence is slightly
higher than that of the twelve-month global estimate of 2.1% for suicidal ideation and 0.4% for
suicide attempts in developing countries [8]. However, the occurrence of ever suicide attempts
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Table 1. Characteristics of the participants and the distribution of suicidal ideation and suicide attempts by these characteristics (N = 2,816).
Variables Suicidal Ideation, N = 73 Suicide Attempts, N = 22
Demographic N (%) Yes, N (%) No, N (%) p-value Yes, N (%) No, N (%) p-value
Age (in years) 0.017& <0.001&
51–69 651 (23.1) 9 (12.3) 642 (23.4) 0 (0) 651 (23.3)
41–50 630 (22.4) 14 (19.2) 616 (22.5) 0 (0) 630 (22.6)
31–40 790 (28.1) 20 (27.4) 770 (28.1) 8 (36.4) 782 (28.0)
18–30 745 (26.5) 30 (41.1) 715 (26.1) 14 (63.6) 731 (26.1)
Sex <0.001� <0.001�
Male 1070 (38.0) 11 (15.1) 1059 (38.6) 0 (0) 1070 (38.3)
Female 1746 (62.0) 62 (84.9) 1684 (61.4) 22 (100) 1724 (61.7)
Marital status 0.134� 1.00�
Single# 541 (19.2) 19 (26.1) 522 (19.0) 4 (18.2) 537 (19.2)
Married/cohabitating 2275 (80.8) 54 (73.9) 2221 (81.0) 18 (81.8) 2257 (80.8)
Socioeconomic
Education level 0.464� 0.508�
� Primary 1052 (37.4) 24 (32.9) 1028 (37.5) 10 (45.5) 1042 (37.3)
No education 1763 (62.6) 49(67.1) 1714 (62.5) 12 (54.5) 1751 (62.7)
Missing/not reported 1 (0.1) 0 1 (0.1) 0
Employment <0.014& 0.061&
Employed 479 (17.0) 12 (16.4) 467 (17.0) 2 (9.1) 477 (17.1)
Self-employed 1556 (55.3) 30 (41.1) 1526 (55.6) 9 (40.9) 1547 (55.4)
Unemployed/others 781 (27.7) 31 (42.5) 750 (27.3) 11 (50.0) 770 (27.5)
Household income 0.334& 0.166&
Tertile 1 (low) 981 (34.5) 26 (35.6) 955 (34.8) 6 (27.2) 975 (34.9)
Tertile 2 (medium) 843 (29.9) 26 (35.6) 817 (29.8) 4 (18.2) 839 (30.0)
Tertile 3 (high) 910 (32.3) 18 (24.7) 892 (32.5) 11 (50.0) 899 (32.2)
Missing/not reported 82 (2.9) 3 (4.1) 79 (2.9) 1 (4.6) 81 (2.9)
Place of residence 0.249� 0.163�
Rural 1949 (69.2) 46 (63.0) 1903 (69.4) 12 (54.6) 1937 (69.3)
Urban 867 (30.8) 27 (37.0) 840 (30.6) 10 (45.5) 857 (30.7)
Health and behaviour
Alcohol use 0.065& 0.157&
Non-drinker 1148 (40.8) 21 (28.8) 1127 (41.1) 4 (18.2) 1144 (40.9)
Past drinker 309 (11.0) 6 (8.2) 303 (11.1) 3 (13.6) 306 (11.0)
�2 days per week 905 (32.1) 33 (45.2) 872 (31.8) 9 (40.9) 896 (32.1)
>2 days per week 450 (16.0) 12 (16.4) 438 (15.9) 6 (27.3) 444 (15.9)
Missing/not reported 4 (0.1) 1 (1.4) 3 (0.1) 0 (0) 4 (0.1)
Smoking 0.544& 0.879&
Non-smoker 2177 (77.3) 57 (78.1) 2120 (77.3) 18 (81.8) 2159 (77.3)
Current smoker 155 (5.5) 2 (2.7) 153 (5.6) 1 (4.6) 154 (5.5)
Past smoker 484 (17.2) 14 (19.2) 470 (17.1) 3 (13.6) 481 (17.2)
Physical activity 0.561� 0.279�
Yes 2522 (89.7) 64 (87.7) 2458 (89.6) 18 (81.8) 2504 (89.6)
No 294 (10.4) 9 (12.3) 285 (10.4) 4 (18.2) 290 (10.4)
High blood sugar 0.472� 0.638�
No 2537 (90.1) 66 (90.1) 2471 (90.1) 20 (90.9) 2517 (90.1)
Yes 179 (6.4) 6 (8.2) 173 (6.3) 0 (0) 179 (6.4)
Missing/not reported 100 (3.6) 1 (1.4) 99 (3.6) 2 (9.1) 98 (3.5)
(Continued)
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is lower than the global lifetime estimate of 2.7% [5]. The prevalence is marginally lower than
that of the 2015 Bhutan GNH Survey. The possible reason could be that in addition to adults,
the GNH Survey also recruited participants <18 years of age, among which the literature has
reported high rates of suicidal thoughts and behaviour. In this study, we found female gender,
being single, being unemployed, low and middle household income, and having a family his-
tory of suicide were independently associated with having suicidal ideation. Younger age and
alcohol consumption were associated with both suicidal ideation and suicide attempts.
Whereas, those from the middle-income group had reduced odds of attempting suicide. The
findings can be useful in informing targeted policy investments aimed to prevent suicide in
Bhutan.
We found that females were more likely to have suicidal ideation and attempted suicide
than males. Our finding aligns with the data in other studies [3, 4, 10–12, 21] and also supports
the results in an earlier study from Bhutan [23]. Females may be more likely to feel sad, help-
less, and hopeless, and such mental conditions are associated with suicidal thoughts and
behaviour [3, 15]. Literature suggests that Bhutanese females are also more likely to experience
poor mental health than men [27, 36]. Mental health and socioeconomic factors have been
shown to explain a large portion of the higher odds of suicidal attempts among girls than boys
[21]. Social and cultural context specific to a country concerning the status of girls and women
in society may help elucidate the gender differences in suicidal thoughts and behaviour.
Although the role of women in society and development is increasingly being recognized, tra-
ditionally Bhutan was and is still a patriarchal society. Owing to male dominance, the issues
women and girls are facing might have received less attention that in turn, could adversely
impact their mental health. The finding that those who were single had higher odds of suicidal
ideation is in agreement with data in the literature [5, 8]. Divorced or separated Bhutanese also
had an increased risk of having mental conditions [36].
Consistent with findings in some studies including the study that analysed the Bhutan
GNH Survey data [3, 9–11, 23], our results also showed that younger adults had higher odds of
attempting suicide and suicidal ideation. Young individuals, especially adolescents, may expe-
rience higher levels of stress and emotional disorders, have greater alcohol and illicit drug use,
Table 1. (Continued)
Variables Suicidal Ideation, N = 73 Suicide Attempts, N = 22
Demographic N (%) Yes, N (%) No, N (%) p-value Yes, N (%) No, N (%) p-value
High blood pressure 0.332� 0.036�
No 1715 (67.1) 49 (67.1) 1666 (60.7) 17 (77.3) 1698 (60.8)
Yes 1075 (38.2) 24 (32.9) 1051 (38.3) 3 (13.6) 1072 (38.4)
Missing/not reported 26 (0.9) 0 (0) 26 (1.0) 2 (9.1) 24 (0.8)
Body mass index 0.712� 0.823�
<25 kg/m2 1683 (59.8) 42 (57.5) 1641 (59.8) 12 (54.6) 1671 (59.8)
�25 kg/m2 1062 (37.7) 29 (39.7) 1033 (37.7) 9 (40.9) 1053 (37.7)
Missing/not reported 71 (2.5) 2 (2.7) 69 (2.5) 1 (4.6) 70 (2.5)
Family suicide history 0.002� 1.00�
No 2746 (97.5) 66 (90.4) 2680 (97.7) 22 (1000) 2724 (97.5)
Yes 70 (2.5) 7 (9.6) 63 (2.3) 0 (0) 70 (2.5)
#includes divorced, separated, and widowed
�Fisher’s exact test p-value
&Chi-square test p-value.
https://doi.org/10.1371/journal.pone.0225888.t001
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Table 2. Factors associated with suicidal ideation and suicide attempts in Bhutan (unadjusted and adjusted odds ratio) (N = 2,816).
Variables Suicidal Ideation Suicide Attempt
COR (95% CI) AOR (95% CI)1 COR (95% CI) AOR (95% CI)2
Demographic
Age (ref: 51–69)
41–50 1.83 (0.64–5.24) 3.06 (0.98–9.52)
31–40 1.81 (0.75–4.37) 3.17 (1.31–7.66)
18–30 3.48 (1.27–9.52) 4.59 (1.54–13.70) 6.01 (2.17–16.66)
�
6.29 (1.85–21.38)
�
Sex (ref: Male)
Female 4.96 (2.30–10.68) 3.92 (1.79–8.58) NA
Marital status (ref: Married/ cohabitating)
Single# 1.74 (1.04–2.90) 2.20 (1.22–3.98) 1.40 (0.38–5.08)
Socioeconomic
Education level (ref:>Primary)
No education 1.31 (0.68–2.53) 0.73 (0.25–2.18)
Employment (ref: Employed/self-employed)
Unemployed/others 3.10 (2.08–4.61) 2.01 (1.18–3.40) 2.93 (1.17–7.34)
Household income (ref: High)
Medium 1.62 (0.83–3.18) 2.39 (1.17–4.87) 0.20 (0.06–0.72) 0.23 (0.06–0.84)
Low 1.82 (0.92–3.63) 3.06 (1.40–6.68) 0.64 (0.17–2.35) 0.91 (0.22–3.92)
Place of residence (ref: Rural)
Urban 1.05 (0.56–1.94) 2.20 (0.78–6.20)
Health and behaviour
Alcohol use (ref: Non-drinker)
Past drinker 0.54 (0.16–1.82) 1.09 (0.34–3.55)
�2 days per week 1.68 (0.93–3.05) 2.81 (1.44–5.48)
>2 days per week 1.18 (0.47–2.98) 3.43 (1.23–9.54)
Alcohol use (ref: Non-drinker)§
Past drinker 2.34 (0.43–12.59) 4.72 (0.72–31.07)
Current drinker 2.92 (0.79–10.78) 4.93 (1.09–22.45)
Smoking (ref: Non-smoker)
Current smoker 0.56 (0.13–2.44) 1.49 (0.21–10.43)
Past smoker 0.67 (0.32–1.41) 0.57 (0.16–2.01)
Physical activity (ref: Yes)
No 0.99 (0.43–2.30) 3.01 (0.82–11.07)
High blood sugar (ref: No)
Yes 1.46 (0.54–3.99) NA
High blood pressure (ref: No)
Yes 0.83 (0.45–1.54) 0.43 (0.09–2.13)
Body mass index (ref: <25 kg/m2)
�25 kg/m2 0.82 (0.42–1.59) 1.09 (0.35–3.42)
Family suicide history (ref: No)
Yes 3.73 (1.44–0.69) 4.89 (1.72–13.96) NA
COR: crude odds ratio; AOR: Adjusted odds ratio; Bold: significant at 5% level
#includes divorced, separated, and widowed
�the reference group for this estimate is 31–69 years
§used in the regression models for Suicide Attempt
1 Models adjusted for age, sex, marital status, employment, household income, alcohol use, and family history of suicide
2 Models adjusted for age, employment, household income, place of residence, alcohol use, and physical activity.
https://doi.org/10.1371/journal.pone.0225888.t002
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and risk-taking behaviours [3]. They may be vulnerable to negative social cues and transmis-
sion of adverse behaviours [3]. In Bhutan, the prevalence of alcohol (24.2%) and substance
abuse (16%), and mental health markers such as being physically attacked (39%), bullying
(27%), and loneliness among adolescents were found to be high [28]. Our results also revealed
that those with a family history of suicide had higher odds of suicidal ideation. Studies indicate
that family history of suicidal behaviour is associated with the risk of suicide and multiple sui-
cide attempts independent of mental illness and other factors [7, 16–18]. Impulsivity and
aggression have been shown to mediate the association between family suicide history and sui-
cide [18]. Poor problem-solving and coping abilities have also been posited to be some path-
ways through which family suicide history may influence suicide [17, 18]. Besides, genetic
factors have been thought to be more important than non-genetic factors for the familial clus-
tering of suicide [16].
Furthermore, our study revealed that those who consumed alcohol had higher odds of hav-
ing both suicidal ideation and suicide attempts, and the odds of suicidal ideation increased
with higher frequency of consumption. There is adequate data which indicate that alcohol use
disorder significantly increases the risk of suicidal thoughts and behaviours, including suicide
[3, 11, 19]. In 2016, the harmful use of alcohol was responsible for more than 3 million deaths
annually [37]. The health and socioeconomic burdens attributable to alcohol consumption are
mainly from injuries, violence, and suicides. The WHO estimates that alcohol is accountable
for 18% of the suicides and another 18% of interpersonal violence [37]. In Bhutan, alcohol con-
sumption is socially accepted, and the prevalence of alcohol consumption is very high at
42.4%, with more than 22% engaging in heavy episodic drinking [26]. Harmful alcohol use is
the top leading cause of mortality in Bhutan [34] and has been related to numerous major
social and health issues such as alcoholic liver disease, injuries, violence, crime, including sui-
cide [29, 38].
We also found that those in the lowest and the middle-income group had greater odds of
suicidal ideation. Similarly, unemployed individuals had higher odds of suicidal ideation and
suicide attempts (in the bivariate analysis). Data suggest that those who are socioeconomically
disadvantaged are at higher risk of suicidal behaviours [5, 8, 10]. People from wealthier house-
holds may have better access to financial resources and social support systems that can enable
them to lead a healthy life both physically and mentally than those with low socioeconomic
background. The 2014 Bhutan Suicide Study also showed that a majority of those who
attempted suicide were from the low socioeconomic background [29]. Another study that ana-
lysed the Bhutan GNH Survey data also found that those with low income and illiterate had
higher odds of common mental disorders [36]. Conversely, our results showed that those in
the middle-income group had lower odds of attempting suicide than those in the high-income
group. The influence of income on suicidal attempt warrants further investigation with better
data. Nevertheless, socioeconomic factors such as income, employment, and education did not
emerge to significantly predict suicidal ideation and attempt in the study that analysed the
2015 GNH Survey data [23]. This may suggest that physical, behavioural, and mental health
factors might be more important than socioeconomic factors.
Strengths and limitations
This study used a large sample data from a nationally-representative survey that used the
WHO-recommended approach to monitor NCD risk factors. The survey instruments were
validated, and trained surveyors collected the data. The survey achieved a very high response
rate (97%). All of these lends credibility to the results in our study. Besides, our study employed
the complex survey data analysis to account for the complex survey design, clustering, and
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sample weights of the Bhutan STEPS Survey. Therefore, the findings in this study can be
widely applicable to the Bhutanese population. We also examined the role of some important
factors such as alcohol consumption, BMI, family history of suicide, and smoking status that
were not investigated in an earlier study from Bhutan.
There are, however, some limitations to this study. First, reporting of suicide information
can be very sensitive due to the associated social stigma that could have led to underreporting
of suicide information [3, 25]. Thus, the prevalence of suicidal ideation and suicide attempt
may be underestimated. Likewise, the Bhutan STEPS Survey did not include individuals <18
years of age and studies including our current study found high rates of suicidal ideation and
attempt among adolescents and young adults [3, 9, 11, 28]. For a more significant public health
gain, future studies may consider monitoring suicidal ideation among adolescents. Owing to
non-availability of information, we could not examine the influence of important factors such
as mental illness, social environment, academic pressure, illicit drug use, physical abuse, sexual
intercourse, and parental separation found to be predictors of suicidal thoughts and behav-
iours [3, 4, 9, 11, 12, 21, 23]. Some of these factors, including domestic violence and marital
problems, have also been shown to be possible contributing factors for suicide in Bhutan [29].
Future studies with better designs, therefore, need to consider these factors. Finally, given its
cross-sectional design, causal inferences cannot be made for the associations found in this
study.
Conclusions
Based on the 2014 Bhutan STEPS Survey data, the prevalence of suicidal ideation and suicide
attempts in Bhutan was 3.1% and 0.7%, respectively. The risk factors influencing suicidal ideation
and suicide attempt identified in this study were younger age, female gender, low income, family
history of suicide, alcohol consumption, and unemployment. The findings can be useful for pol-
icymakers in designing appropriate strategies for the prevention of suicidal behaviours. Suicide
prevention interventions that target young people and females and those in the low socioeco-
nomic groups may be cost-effective. Prevention measure such as screening programs to identify
those at risk, restricting access to means, awareness and stigma reduction programs, and enhanc-
ing access to quality mental health services needs to be scaled-up. Intensified efforts to reduce and
control unhealthy behaviours, especially harmful use of alcohol may help prevent suicide.
Acknowledgments
The authors would like to thank the Ministry of Health, Royal Government of Bhutan for pro-
viding access to the 2014 Bhutan STEPS Survey data. We thank all the participants of the Bhu-
tan STEPS Survey. We are also thankful to the reviewers for their helpful comments and
suggestions.
Author Contributions
Conceptualization: Tashi Dendup, Tandin Dorji, Sonam Phuntsho.
Data curation: Tashi Dendup.
Formal analysis: Tashi Dendup, Yun Zhao.
Investigation: Tashi Dendup, Yun Zhao.
Methodology: Tashi Dendup, Yun Zhao, Tandin Dorji, Sonam Phuntsho.
Project administration: Tashi Dendup, Sonam Phuntsho.
Factors associated with suicidal ideation and attempts
PLOS ONE | https://doi.org/10.1371/journal.pone.0225888 January 30, 2020 10 / 13
Resources: Tashi Dendup.
Software: Tashi Dendup.
Supervision: Yun Zhao, Tandin Dorji.
Validation: Tashi Dendup, Yun Zhao, Tandin Dorji, Sonam Phuntsho.
Visualization: Tashi Dendup, Yun Zhao, Tandin Dorji, Sonam Phuntsho.
Writing – original draft: Tashi Dendup.
Writing – review & editing: Tashi Dendup, Yun Zhao, Tandin Dorji, Sonam Phuntsho.
References
1. World Health Organization. Preventing suicide: a global imperative: 2014. Available from: https://www.
who.int/mental_health/suicide-prevention/world_report_2014/en/
2. World Health Organization. Global Health Observatory data repository. Suicide rates crude data by
WHO region. 2016. Available from: https://apps.who.int/gho/data/view.main.MHSUICIDEREGv?lang=
en
3. Hawton K, Saunders KEA, O’Connor RC. Self-harm and suicide in adolescents. The Lancet. 2012; 379
(9834):2373–82.
4. Klonsky ED, May AM, Saffer BY. Suicide, suicide attempts, and suicidal ideation. Annu Rev Clin Psy-
chol. 2016; 12:307–30. https://doi.org/10.1146/annurev-clinpsy-021815-093204 PMID: 26772209
5. Nock MK, Borges G, Bromet EJ, Alonso J, Angermeyer M, Beautrais A, et al. Cross-national prevalence
and risk factors for suicidal ideation, plans and attempts. Br J Psychiatry. 2008; 192(2):98–105. https://
doi.org/10.1192/bjp.bp.107.040113 PMID: 18245022
6. O’Connor RC, Smyth R, Ferguson E, Ryan C, Williams JM. Psychological processes and repeat sui-
cidal behavior: a four-year prospective study. J Consult Clin Psychol. 2013; 81(6):1137–43. https://doi.
org/10.1037/a0033751 PMID: 23855989
7. Almeida OP, Draper B, Snowdon J, Lautenschlager NT, Pirkis J, Byrne G, et al. Factors associated with
suicidal thoughts in a large community study of older adults. Br J Psychiatry. 2012; 201(6):466–72.
https://doi.org/10.1192/bjp.bp.112.110130 PMID: 23209090
8. Borges G, Nock MK, Haro Abad JM, Hwang I, Sampson NA, Alonso J, et al. Twelve-month prevalence
of and risk factors for suicide attempts in the World Health Organization World Mental Health Surveys. J
Clin Psychiatry. 2010; 71(12):1617–28. https://doi.org/10.4088/JCP.08m04967blu PMID: 20816034
9. Pandey AR, Bista B, Dhungana RR, Aryal KK, Chalise B, Dhimal M. Factors associated with suicidal
ideation and suicidal attempts among adolescent students in Nepal: Findings from Global School-
based Students Health Survey. PLoS One. 2019; 14(4):e0210383. https://doi.org/10.1371/journal.
pone.0210383 PMID: 31002715
10. Gunnell D, Harbord R, Singleton N, Jenkins R, Lewis G. Factors influencing the development and ame-
lioration of suicidal thoughts in the general population. Cohort study. Br J Psychiatry. 2004; 185:385–
93. https://doi.org/10.1192/bjp.185.5.385 PMID: 15516546
11. Sharma B, Nam EW, Kim HY, Kim JK. Factors Associated with Suicidal Ideation and Suicide Attempt
among School-Going Urban Adolescents in Peru. Int J Environ Res Public Health. 2015; 12(11):14842–
56. https://doi.org/10.3390/ijerph121114842 PMID: 26610536
12. Strandheim A, Bjerkeset O, Gunnell D, Bjørnelv S, Holmen TL, Bentzen N. Risk factors for suicidal
thoughts in adolescence-a prospective cohort study: the Young-HUNT study. BMJ Open. 2014; 4(8):
e005867. https://doi.org/10.1136/bmjopen-2014-005867 PMID: 25142264
13. Juan W, Xiao-Juan D, Jia-Ji W, Xin-Wang W, Liang X. The associations between health risk behaviors
and suicidal ideation and attempts in an urban Chinese sample of adolescents. J Affect Disord. 2010;
126(1–2):180–7. https://doi.org/10.1016/j.jad.2010.02.121 PMID: 20226537
14. Peltzer K, Pengpid S. Suicidal ideation and associated factors among school-going adolescents in Thai-
land. Int J Environ Res Public Health. 2012; 9(2):462–73. https://doi.org/10.3390/ijerph9020462 PMID:
22470303
15. Chen PCY, Lee LK, Wong KC, Kaur J. Factors relating to adolescent suicidal behavior: a cross-sec-
tional Malaysian school survey. Journal of Adolescent Health. 2005; 37(4):337.e11–.e16.
16. Qin P, Agerbo E, Mortensen PB. Suicide risk in relation to family history of completed suicide and psy-
chiatric disorders: a nested case-control study based on longitudinal registers. The Lancet. 2002; 360
(9340):1126–30.
Factors associated with suicidal ideation and attempts
PLOS ONE | https://doi.org/10.1371/journal.pone.0225888 January 30, 2020 11 / 13
17. Jeglic EL, Sharp IR, Chapman JE, Brown GK, Beck AT. History of family suicide behaviors and negative
problem solving in multiple suicide attempters. Arch Suicide Res. 2005; 9(2):135–46. https://doi.org/10.
1080/13811110590903981 PMID: 16020157
18. Lizardi D, Sher L, Sullivan GM, Stanley B, Burke A, Oquendo MA. Association between familial suicidal
behavior and frequency of attempts among depressed suicide attempters. Acta psychiatrica Scandina-
vica. 2009; 119(5):406–10. https://doi.org/10.1111/j.1600-0447.2009.01365.x PMID: 19367777
19. Darvishi N, Farhadi M, Haghtalab T, Poorolajal J. Alcohol-related risk of suicidal ideation, suicide
attempt, and completed suicide: a meta-analysis. PloS One. 2015; 10(5):e0126870–e. https://doi.org/
10.1371/journal.pone.0126870 PMID: 25993344
20. Vancampfort D, Hallgren M, Firth J, Rosenbaum S, Schuch FB, Mugisha J, et al. Physical activity and
suicidal ideation: A systematic review and meta-analysis. J Affect Disord. 2018; 225:438–48. https://
doi.org/10.1016/j.jad.2017.08.070 PMID: 28858658
21. Chau K, Kabuth B, Chau N. Gender and family disparities in suicide attempt and role of socioeconomic,
school, and health-related difficulties in early adolescence. Biomed Res Int. 2014; 2014:314521. https://
doi.org/10.1155/2014/314521 PMID: 25136577
22. Royal Government of Bhutan. Suicide Prevention in Bhutan - A Three Year Action Plan (2015-2018).
Thimphu, Bhutan: Royal Government of Bhutan; 2015. Available from: http://www.searo.who.int/
bhutan/suicide_action_plan.pdf?ua=1
23. Zangmo T, Dendup T. Risk Factors Associated with Lifetime Prevalence of Suicidal Ideation and
Attempts Amongst the Bhutanese Population. Journal of Bhutan Studies. 2017; 37.
24. Lhadon K. Suicide trends in Bhutan from 2009 to 2013. Journal of Bhutan Studies. 2014; 30:30–56.
25. Dorji G, Choki S, Jamphel K, Wangdi Y, Chogyel T, Dorji C, et al. Policy and governance to address
depression and suicide in Bhutan: The national suicide-prevention strategy. WHO South-East Asia
Journal of Public Health. 2017; 6(1):39–44. https://doi.org/10.4103/2224-3151.206163 PMID:
28597858
26. World Health Organization. National survey for noncommunicable disease risk factors and mental
health using WHO STEPS approach in Bhutan– 2014. New Delhi, India: World Health Organization;
2015. Available from: https://www.who.int/ncds/surveillance/steps/Bhutan_2014_STEPS_Report.pdf
27. Centre for Bhutan Studies & GNH Research. A Compass Towards A Just and Harmonious Society:
2015 GNH Survey Report. Thimphu, Bhutan: Centre for Bhutan Studies &GNH Research, Royal Gov-
ernment of Bhutan; 2016. Available from: https://www.bhutanstudies.org.bt/a-compass-towards-a-just-
and-harmonious-society-2015-gnh-survey-report/
28. Ministry of Health. Report on Bhutan Global School-Based Student Health Survey 2016. Thimphu, Bhu-
tan; 2017. Available from: https://apps.who.int/iris/handle/10665/272768
29. Royal Government of Bhutan. A Study on Reported Suicide Cases in Bhutan. Thimphu, Bhutan: Royal
Government of Bhutan; 2014. Available from: http://www.health.gov.bt/wp-content/uploads/moh-files/
2017/03/Suicide-survey-report.pdf
30. Ura K, Alkire S, Zangmo T, Wangdi K. A short guide to gross national happiness index: The Centre for
Bhutan Studies; 2012. Available from: http://www.grossnationalhappiness.com/wp-content/uploads/
2012/04/Short-GNH-Index-edited.pdf
31. Lepeley M-T. Bhutan’s gross national happiness: An approach to human centred sustainable develop-
ment. South Asian Journal of Human Resources Management. 2017; 4(2):174–84.
32. National Statistics Bureau. Statistical Year Book of Bhutan 2018. Thimphu, Bhutan: National Statistics
Bureau, Royal Government of Bhutan; 2018. Available from: http://www.nsb.gov.bt/publication/
publications.php?id=3
33. The World Bank. Bhutan: World Bank Group; 2018. Available from: https://data.worldbank.org/country/
bhutan.
34. Ministry of Health. Annual Health Bulletin 2017. Thimphu, Bhutan: Ministry of Health, Royal Govern-
ment of Bhutan, Health Mo; 2017. Available from: http://www.health.gov.bt/publications/annual-health-
bulletins/
35. World Health Organization. Obesity and overweight—Key facts. 2018. Available from: https://www.
who.int/news-room/fact-sheets/detail/obesity-and-overweight
36. Sithey G, Li M, Wen LM, Kelly PJ, Clarke K. Socioeconomic, religious, spiritual and health factors asso-
ciated with symptoms of common mental disorders: a cross-sectional secondary analysis of data from
Bhutan’s Gross National Happiness Study, 2015. BMJ Open. 2018; 8(2):e018202. https://doi.org/10.
1136/bmjopen-2017-018202 PMID: 29453295
37. World Health Organization. Global status report on alcohol and health, 2018: World Health Organiza-
tion; 2018. Available from: https://www.who.int/substance_abuse/publications/global_alcohol_report/
en/
Factors associated with suicidal ideation and attempts
PLOS ONE | https://doi.org/10.1371/journal.pone.0225888 January 30, 2020 12 / 13
38. Royal Government of Bhutan. National Policy and Strategic Framework To Reduce Harmful Use of
Alcohol 2015–2020. Thimphu, Bhutan; 2015. Available from: https://www.gnhc.gov.bt/en/wp-content/
uploads/2017/05/FINAL_APPROVED-ALCOHOL-POLICY-AND-STRATEGIC-FRAMEWORK-latest.
pdf
Factors associated with suicidal ideation and attempts
PLOS ONE | https://doi.org/10.1371/journal.pone.0225888 January 30, 2020 13 / 13
